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 Automating IH Records
Management and Data Exchange

« Automated Instrument Data QC

 Handheld Sample Collection &
Tracking Device
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» Use of paper forms (time consuming, requires
manual validation, error prone due to re-keying,
duplication of effort)

* No direct data import/export capabilities

2 between different systems
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Develop data models and an information portal
that enables lab- and |H folks to exchange
information electronically in a platform- &

. system-independent manner.
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 Platform-neutral Data Modeling and
Representation using XML (eXtensible Markup
Language)

« Automate Records Management, Tracking,
Approval, and Routing with Microsoft
Sharepoint

visit http://www.w3.orqg/ XML/ for more info on XML

Torsten Staab, March 2004 (C)
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Arechitecture

Sample I/O
Data Model
(e.g., XML Schema)

Converter
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Laboratory
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»Sauple Anzlysis Kequest XL
-

N —

Tuml version="1.0" encoding="UTF-8" 7=
- <analysis_request 1d="2003-01-29_123">
- <requester=
zname=alice Smith</namez=
<group=MS8T-6=/group=
</requesters
- <sampless
- <sample 1d="12345">
zdate collected=01-22-04</date_collected:=
<location=TA-55 Bldg 1 R103</location=
zmediaz=47mm Millipore Filter</mediaz=
canalytesOl=Al =

4 analysis_request

-=:_',.-"' =dimp 1= = id 2003-01-29_125
 requester
{fSEFﬂFI|E5} S sanes
</analysis_requestz 4| sample

= id 12345

—
{} date_collected  01-22-04
{} location TA-55 Bldg 1 R103

— {} media 47mm Millipore Fiter

__-‘ = - 1= {} analytesol Al Be
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Automate labor-intensive and time-consuming
QC of instrument-generated analysis result data
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4. QCDSS: QC Decision Support System
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*: |ANL Optima QC V1.2
QC Dashboard | Config |

LCS M5 /M5D RFD
Reszult D atabase ) ] )
‘ Low High Low  High Low  High PQL GOC Tests
CADocuments and Settings1Torst - Set A o o EBREE IERRET [5.25  BEC a2
Rezult Index Bz | &z | 105 | a0 | 103 IR | 0.03 ||: MNREPL
ﬁ cd |75 | 124 | a2 | 107 | 5 | = [ 0.20 v LORRCOE
v ICY
ac & s | 1o | 81 1N IEREE | 055 ~ ICE
TR TR IRET | 81 | 108 | s | & | 095 v POLY
Fe | sz | ns | 73 |1z | 47 | 15 | 6.50 W ICS_A
[ Generate Bepot Hi | o | 109 | o | 106 | I | E ||;|_|35 [v IC5_AB
|75 | 0s | 81 | 105 R | 120 v CCV
A T T | 84 | 103 | ¢ |z | 040 v CCB
2 [ PREPBLAN »
| e |4 | 74 | 128 |12 | 1 | 485
s | o | oo | a0 | 120 | 20 | 20 | 065 al_| None|
U403 | g 0 a0 20 20 125
Status | | | 120 | | | Analytes of Interest
[1/20/2004 3:46:00 PM] done B [ Al
[1/20/2004 3:4£:00 PM] starting ICE AE Check $8... v Ee
[lA20/2004 Z:4e:00 PM] [RED] (LogMean) ResultIndex: 659 SampleIndex: 9 MeanIndex: 10e QC wa [ Cd
[1720/2004 3Z:45:00 PM] done ¥ Cr
[1/20/2004 3:46:00 FM] starting CCV Check 9. .. v Cu
[1/2072004 2:4&6:00 PM] done v Fe
[1/20/2004 3:46:00 PM] starting CCE Check #10. .. v Ni
[1720/2004 3Z:45:00 PM] done v Fb
[1/20/2004 3F:4&:00 PM] starting FPELOQD Check #11... v
[1/20/2004 3:46:01 FM] done ¥l Y
w ¥ Zn
£ > v U385
I+ 11409

Implemented in C#.NET . =l | none
and ADO.NET -




° |_°5 A|am°5 Analyst Checklist

NAL LABORAT C-ACS IH Team
Frep Batch Analytes Result=s
113 Al Cu, F 100
‘ Io: | Requested: Hre | Dtaset:
| SOG#: 434 | sample Type: |Metals | Analysis Date: [11/3/2003

|sample 1D#s: 123, 456, 780

Azl yst: |To|sten

Acceptance Limits Test=
|Aralyte | tce | ms_msD | RPD [ PaL |Deseription | Passed Failed
|2 [ W | 7E-113 [c1m—e1mw | 528 |13 bid BEC check pass i< 0.0417 [ =
|Be | &305 | &0-100 [c1y—rrims | oo 20 Did Mn replicate test pass(< 2.0% ‘ y
cd | 75124 | 83407 |[(mi-e+s1% | 030 RSD¥*
|Cr | a5-110 | 21111 |(—1)—(+1j% | 0G5 ggzﬁﬁ;rrelation Coefficient == y
=M [ &t110 | sid06 [eEi-ceE | 008 @ Did IV pass (30-110%)7 =
|Fe | sz11g | 79423 |[Ti-gimiw | 6a0 |59 Did ICB pass (-1 to 3x POLY [ %
i | 82108 | s2108 (M-ens | 088 |67 pid POLY pass FO-130%77 [ =
|Fb | 7508 | 81108 [eea-emy | 120 7 bid IC5_A pasm (1 o 3xPOL? |
[w | ss05 | sad03 [ezn-erys | 0.0 ) bid C5_ AB pass (0-120%77 Iix
[zn | Bo4z | 7aizs [1z-ee 13w | 465 9 Did COV pass G0-110%)7 M~
|uzas | W | s0d20 [pEmy-cezmyw | 065 110 Did £CB pass (1 to 3% POLY? =
|uang | W | 0420 [pEm-cezmiw | 125

Standard Prep. Logbocok D& Page:

FPrepared by:

Date prepared:

113 Did Prep Blank pass (-1 to 2=
PRLY?

12 Did Media Blank pass -1 to 3«
FQL)?

[12) pid LCS pass?

|'14) Crid MS recovery pass™

[15) Did M3D recovery pass?

[16) bid M5D RFD pass?

173 Were standards and solutions
current?

[123 Did PE00 pass™

19 Did Real Sample Measurement
pass’

209 pid Rinse Blank pass?

i "Failed" is checked, reference the number and describe the problem belawv:

2 Be ovarsaturated

Al without limits
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off Automating Instrument ac

LANL program performs QC in ~5 seconds as
opposed to 20 minutes needed by human analyst

improves sample analysis QC by eliminating
potential for human error

reduces laboratory operating cost; saves one Tech
FTE per instrument per year

minimizes device downtime and saves resources
rough a built-in, real-time, electronic notification
ystem

peeds up reporting by generating QC reports on-
— “the-fly

- -‘ Torsten Staab, March 2004 (C) 21
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apply same QC automation framework to
other instruments

store meta description of expert rules in a
database and generate decision support
system on-the-fly from stored rules

LIMS Integration

Recent Paper: Improving Sample Analysis Throughout and Quality with a .NET-based, Real Time
QC Decision Support System, Torsten Staab, Toshiyuki Shiina, Derek Miller, Journal of the Association
for Laboratory Automation (JALA), Elsevier Publishers, Vol 8/6, pp 107-112, December 2003.

‘h
i LosAlamog . Torsten Staab, March 2004 (C) 22



.
' ‘ « speed up indoor and outdoor sample

| collection (e.g., surface swipes with filter
papers, contact plates, swabs, etc.) and
minimize human error by automating the book
keeping

allow for cross contamination-free sampling
minimize risk of human contact exposure

reduce sampling costs

Torsten Staab, March 2004 (C) 23



Technology Summary

Handheld device for multi-purpose indoor and outdoor
sample collection & electronic sample registration.

Technology Components
 PDA / Wearable Computer

* Universal Sample Media Adapter
* Built-in Digital Camera

« 3D Location Tracking

* GPS

» Wireless Communication

* Voice Control

* Pressure Sensor etc.

st i
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